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Source properties of the 2007 west off Sakhalin earthquake (Mw 6.2)
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On August 2, 2007, a shallow crustal earthquake occurred at west off
Sakhalin Island, far eastern Russia. Moment magnitude (M, ) of this earth-
quake determined by Global CMT is 6.2. This earthquake generated severe
damage to habitants and buildings at Nevelsk city near the epicenter. Visible
large uplift was reported along the coast, and tsunami was observed even
though its small magnitude. Teleseismic broadband waveforms from IRIS show
long-duration P-wave pulse; the duration is comparable to that of //,, 6.8 event.
Teleseismic data also show later phases at some stations. Seismic source model
is estimated using teleseismic data by applying the waveform inversion method.
The estimated source model is compared with those from two earthquakes oc-
curring in Sakhalin. The 2007 event is characterized by the slow slip event.
Spectral ratio based on broadband strong-motion data between the 2007 event
and M, 5.6 event shows that smaller excitation of short-period seismic waves by
the 2007 event than the M, 5.6 event. This feature is also confirmed by the
analysis of teleseismic waveforms. Theoretical source spectral ratio based on
the w * source model using source parameters estimated from the waveform in-
version well explains the observed spectral ratio. Seismic moment derived from
waveform inversion is smaller than those derived from the crustal deformation
and tsunami data. An aseismic slip is considered as a possible cause of this dis-
crepancy.
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Fig. 1. Location map showing epicenters (open stars) of
three earthquakes on August 2, 2007, August 17,
2006 and August 4, 2000. Strong motion observation
station NKG (solid triangle) used in this study is indi-
cated. Focal mechanism solutions determined by the
Global CMT are also shown. A solid square is Nevelsk
city. Inset map shows the study area.
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goooooooo, bbooboo 207000000000 bOO00O0DDODOOoOobOOO. bo
0o, 20070000 M, 000000000000000000000O0O0O00O00O00O0O..
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Fig. 2. Teleseismic broadband P waveforms (U-D component) from (a) Aug. 4, 2000 event, (b)
Aug. 17, 2006 event, and (c) Aug. 2, 2007 event. Instrumental response is corrected.
Displacement waveforms recorded at stations with hypocentral distance from 300 to 800 are
aligned along the azimuth of stations.
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3000000000000 000D0O0DOb0O0D0O0, Kikuchi and Kanamori (1991,
2003) JOOoOoOoOoOoOooOooOooOOooDOoboOoboooobo.eMTODOODO 30O000O0D0O0O
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oo0ooooe0d, 00 200000000000000000 2060000000000
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gooooooooooooooooboooboobbb, oo boobobooboo
(Table 1). 2000 OO0 OOOOODO 0.0101Hz, OOO0ODODOODOODO 0.0201HzOOOO
gobooboboooooooooboobo. oo, boboboooooboobobobooboog,
20000000 2007 0000O00DODOOODODOOODOOOODOOOO. ODODODOO
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201. 2006 OO0
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goooo) ooo 12000000000000C00000C00O, ODODOODOOOOODOO
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202. 2000000
1900 PODOOD 1200 SHOOOOOOO. 000000000000 0000000O

O000000000. Koganetal. (2003) D0OOODO, 000D OO (strike 333°, dip

33°, rake 71°) 0000000000 O0O0O0OOOODOO. 0000000000000, O

Table 1. Near-source structure used in the waveform inversion

Vp Vs Density Thickness
km/s km/s glem® km
1 25 15 2.3 4
2 4.1 2.4 2.4 3
3 5.5 3.3 2.6 11
4 6.8 3.9 2.9 12
5 7.8 4.5 3.3 -
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(a) Aug. 17, 2006 Sakhalin
Mo= 2.12E+17Nm Mw= 5.5 var.= 0.5203
H= 9.0km T1=0.6s T2=1.2s
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Fig. 3. Results of the waveform inversion for (a) the 2006 event, (b) the 2000 event,
and (c) the 2007 event. Solid and dashed lines represent the observed and syn-
thetic waveforms, respectively. The numbers on the upper and lower left indicate
the peak-to-peak amplitude in micrometers of the observed record and the azi-
muth, respectively. Source time function and focal mechanism are also shown.
Slip distributions on the fault plane are shown for the 2000 and 2007 events.
Variance reduction of the waveform inversion is indicated by var.
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(b) Aug. 4, 2000 Sakhalin
Mo= 1.06E+19Nm Mw= 6.6 Var.= 0.2222
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Fig. 3. (continued)
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Fig. 3. (continued)
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Fig. 5. Velocity waveforms at NKG from the 2007 (left) and 2006 (right)
events. Bold lines under the U-D component traces show time win-
dows for calculating spectra (Fig. 6).
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Fig. 6. P-wave spectral ratio between

the 2007 and 2006 events at
NKG. Bold solid and dashed lines
represent the observed and theo-
retical spectral ratios, respec-
tively. The observed spectra are
calculated using  waveforms
shown in Fig. 5. These spectra
are smoothed using Parzen win-
dow (0.2Hz). Theoretical spectral
ratio is calculated using the w *
source model; source parameters
are estimated by the waveform in-
version (Fig. 3). P-wave spectral
ratio between the 2007 main
shock and its largest aftershock is
also shown as thin line.
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